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Awe is a relatively less studied emotion and there has been no study examining its 
effect on the loss of material objects. As awe has been theoretically linked to 
experiences of vastness and spirituality, the present study proposes that awe helps 
individuals alleviate their negative affect towards possessions that have been lost. Study 
1 manipulated awe and examined participants’ responses in an imagined situation in 
which they lost a cherished possession. Study 2 manipulated awe and happiness and 
compared their effects on participants’ response to an actual loss in the form of points 
obtained and deducted during a laboratory task. In Study 3, daily experiences of awe, 
other positive emotions, and affect in response to actual loss, were measured using 
event sampling. In all studies, awe predicted lower negative affect towards loss of 
possessions. Implications of awe as an alternative means for individuals to cope with 
loss and other future directions are discussed. 
 Key words: Awe, Material Possessions, Positive Emotions, Negative Affect  
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The Effect of Awe on Negative Affect towards Lost Possessions 
 Peering down from a high mountain, admiring the inner workings of a neuron, 
being engulfed in sublime music; these are some of the elicitors of awe. They give 
spine-chilling experiences, prompt exclamations of ‘wow’, and leave our eyes and 
mouth open (Schurtz, et al., 2012; Shiota, Campos, & Keltner, 2003; Simon-Thomas, 
Keltner, Sauter, Sinicropi-Yao, & Abramson, 2009). Awe leads us to seek out a higher 
power or a greater knowledge, and has been linked to various incremental effects such 
as stronger spirituality and more prosocial behaviors (Piff, Dietze, Feinberg, Stancato, 
& Keltner, 2015; Saroglou, Buxant, & Tilquin, 2008). Hence, awe opens our mind 
beyond our normal experiences, such that we feel small as compared to the greater 
world and compelled to act in service of this greater reality (Shiota, Keltner, & 
Mossman, 2007). 
However, most research on the consequence of awe focuses on the person’s 
orientation to larger, external factors such as the social environment, the physical world 
and spiritual realities. There has been much less research on how a person might react, 
when feeling awe, to more mundane occurrences in everyday lives such as losing 
material possessions. Personal possessions help define the self (Reb & Connolly, 2007). 
The memories and time that we invest into them increase its value and make us cherish 
them more. Losing them can generate strong negative affect and, in some cases, even 
have a lasting negative impact on daily functioning (Sayre, 1994). Hence, although they 
may seem mundane compared to large societal influences, the vast natural world, or 
religious systems, their effects are not inconsequential. Considering that awe takes focus 
away from ourselves and disengages us from our daily concerns (Shiota, Keltner, & 
Mossman, 2007), it should have systematic effects on our affective responses to losing a 
possession, but such effects have never been examined. In this research, I tested the 
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hypothesis that awe reduces people’s negative affective reactions towards the loss of 
their personal possessions.  
Affective Responses to Material Possessions 
Individuals have special feelings towards items they own which extend even to 
the brands associated with their possessions (Grisaffe & Nguyen, 2011). They tend to be 
reluctant to exchange their possessions for money or equivalently priced objects 
(Knetsch, 1989) and insist on selling them at prices above market value (van Dijk & van 
Knippenberg, 1996). Consistently, research on the endowment effect (Kahneman, 
Knetsch, & Thaler, 1991) has shown that personal ownership tends to inflate the 
perceived economic value of objects (i.e., objects are priced more highly when owned 
than when not owned). This over-valuation of personal possessions can be explained by 
the principle of loss aversion, in which individuals are more affected by a loss than a 
gain of similar magnitude. 
 In the process of obtaining, using, and owning a possession, some aspects of the 
self can become attached to the object, making the possession a symbolic representation 
of the self, representing important domains of self-worth (e.g., status, achievements, 
relationships)  (Gawronski, Bodenhausen, & Becker, 2007). Hence, possessions can be 
a source of self-affirmation and emotional comfort. Consistently, studies have shown 
that possessions buffer insecurities caused by fear of death (Christopher, Drummond, 
Jones, Marek, & Therriault, 2006; Zaleskiewicz, Gasiorowska, Kesebir, Luszczynska, 
& Pyszczynski, 2013) and negative self-evaluations (Giacomantonio, Mannetti, & 
Pierro, 2013). Hoarding behavior correlates positively with the strength of emotional 
attachment towards personal possessions (Frost, Hartl, Cristian, & Williams, 1995) and 
the fear of losing one’s possession predicts the severity of hoarding behavior (Nedelisky 
& Steele, 2009). People can also get more attached to their possessions when they 
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perceive their close ones as unreliable, finding it harder to let go of them (Keefer, 
Landau, Pothschild, & Sullivan, 2012).  
Conversely, losing a possession, through various causes (i.e., theft, natural 
disasters, wear-and-tear, personal carelessness), can represent a threat to the self, 
resulting in negative affective reactions  (Ferraro, Escalas, & Bettman, 2011; Shu & 
Peck, 2011). Indeed, research has shown that losing one’s possessions predicts lower 
mental health but not other domains of everyday functioning (Lowe, Joshi, Pietrzak, 
Galea, & Cerda, 2015). The impact of the loss can be more severe to the extent that it 
entails lost meaning for the individual, in some extreme cases leading to despair and 
Post Traumatic Syndrome (Sayre, 1994). Even selling away one’s personal possessions 
can be a painful experience for some people (Dewall, Chester, & White, 2015). 
Given that losing possessions can be commonplace, research on the ways to 
negate its negative emotional impact is of high interest. To this end, positive emotions 
could be a viable resource particularly due to their effectiveness with coping in stressful 
life situations (Folkman, 2008; Folkman & Moskowitz, 2000). Positive emotions build 
resilience and facilitate psychological growth in difficult situations, buffering 
individuals against depression (Fredrickson, Tugade, Waugh, & Larkin, 2003). They 
also predict lower grief and fewer depressive symptoms during bereavement (Bonanno 
& Keltner, 1997; Ong, Bergeman, & Bisconti, 2004). While this literature implies that 
positive emotions can help alleviate negative emotional responses towards a loss, it has 
focused largely on global positive affect and lacked specificity in delineating the effects 
of individual positive emotions. 
Awe and Loss 
I posit that awe is a unique positive emotion that alleviates negative affective 
reaction towards possession loss. This hypothesis is informed by several theoretical 
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perspectives and empirical findings concerning the attributes of awe. First, theorists 
have posited that awe promotes a self-transcendence state characterized by an 
awareness of something greater than the self. Keltner and Haidt (2003) propose that awe 
comprises two central appraisals, one of which is referred to as vastness, whereas the 
other reflects the need for cognitive readjustments to assimilate new experiences. 
Perceived vastness is the appraisal that the awe-eliciting entity is greater than the self 
and beyond one’s normal experience. It is not necessarily contingent on physical size as 
it may also be a function of complexity, cultural influence, and other-worldliness. An 
encounter with something physically large (e.g., the universe), complex (e.g., a neuron), 
culturally important (e.g., a historic figure), or supernatural/divine (e.g., God) can elicit 
awe and captivate one’s attention to the point that the self is perceived as small or 
insignificant. Likewise, Bonner and Friedman (2011), who postulate three 
psychological categories of awe each comprising several themes, argue that there is a 
cognitive category that comprises themes associated with vastness, existential 
awareness, openness and acceptance, and ineffable wonder. Similar to Keltner and 
Haidt’s (2003) theory, these cognitive themes reflect a sense of something greater than 
the self and an acceptance of a greater power/knowledge. 
Strong empirical support has been found for the self-diminishing property of 
awe. For instance, in a study by Shiota and colleagues (2007), participants who were 
asked to rate their experiences of awe on several appraisal-type statements, reported a 
sense of diminished self and strong disengagement from daily concerns in their awe 
experiences. In another study by the same authors, participants who were prone to 
experiencing awe wrote more statements about how their self-concept was linked to a 
greater reality. Consistently, other studies showed that experimentally induced awe 
generated a sense of a smaller self, which in turn predicted prosocial behavior (Piff et 
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al., 2015). These results showed how awe takes an individuals’ focus away from the self 
towards the world and other people, thereby reducing the salience, and increasing the 
smallness of the self. To clarify, this smallness of the self does not mean weakened self-
identity, but rather a perception of the self in relation to the greater reality. As noted, the 
value of personal possessions is dependent on its association with the self (Ferraro et al., 
2011). To the extent that awe reduces the importance individuals typically place on the 
self, awe may help alleviate the distress resulting from losing a possession.  
Second, awe is associated with an enhanced sense of spirituality, enabling 
individuals to look to a higher power and depend on supernatural help. This property 
was also posited by Bonner and Friedman (2011), who postulated an emotional category 
that encompasses four themes associated with spirituality and a sense of greater 
purpose, specifically profoundness, connectedness, numinous, and fear. Consistently, 
experimentally induced awe was found to promote experiences of religiosity, 
connectedness, and purpose in life (Saroglou et al., 2008). In another study, participants 
who were induced to feel awe reported a stronger preference for travelling to a spiritual 
destination (e.g., Tibet), rather than a hedonistic destination (e.g., Haiti) (Cappellen & 
Saroglou, 2012). Awe has also been found to be associated with attributing 
unexplainable phenomena to supernatural agents (Valdesolo & Graham, 2014). Note 
that the feeling of spirituality associated with awe can be experienced by both atheists 
and believers (Caldwell-Harris, Wilson, LoTempio, & Beit-Hallahmi, 2011). Knowing 
that a higher power is in control may therefore lower personal involvement with 
possessions (Cutright, Erdem, Fitzsimons, & Shachar, 2014; Saqib, Frohlich, & 
Bruning, 2010), reduce the need for possessions to bolster affective well-being 
(Christopher, Saliba, & Deadmarsh, 2009), and thus mitigate the negative affect that 
tends to follow from losing a possession.  
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 Awe has been shown to increase one’s perception of time; creating a sense that 
time is plentiful. Extended time-perception has been linked to lower egotism, with the 
consequences that people are less impatient, more willing to volunteer for charitable 
activities, and more likely to seek experiential rather than material products (Rudd, 
Vohs, & Aaker, 2012). Seeking experiences rather than material goods has been shown 
to result in better well-being (Aaker, Rudd, & Mogilner, 2011; Dunn, Gilbert, & 
Wilson, 2011), particularly if the material goods are acquired for self-serving purposes  
(Srivastava, Locke, & Bartol, 2001). If awe indeed promotes lower egoistic tendencies 
by virtue of enhanced time perception, it stands to reason that in an awe experience, 
material possessions may not be deemed as important and one’s affective reaction to 
losing them may also diminish.  
Relatedly, being in awe also leads the individual to be mindful of the present, to 
live in and focus on the current moment (Rudd et al., 2012), thereby making the 
moment feel longer. This state is captured in Bonner and Friedman’s (2011) final 
sensory category of awe which comprises a sense of the present and heightened 
perceptions. Research has shown that being mindful of the present moment can enhance 
the ability to let go of negative thoughts (Frewen, Evans, Maraj, Dozois, & Partridge, 
2008). This effect may hence extend to material possessions, where participants can 
attend to their current feelings of awe, enabling individuals to part with their 
possessions with less difficulty, thus having less negative affective reactions towards 
their loss.  
In sum, a diverse range of considerations point to a multitude of properties 
associated with awe that implicates its role in adjusting to loss. Common across these 
different studies is the theme that awe lessens the perception of loss, such that 
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individuals are more comfortable to let go of things. However, these considerations lend 
only indirect support for this theme, which research has yet to validate.  
Three studies were conducted to test the hypothesis that awe predicts less 
negative affect in situations where possessions are lost. In Studies 1 and 2, participants 
were induced to feel awe in the laboratory, encountered a loss experience, and rated 
their responses towards the loss. Study 1 examined reported negative affect towards an 
imagined loss. Study 2 measured reported negative affect towards an actual loss in the 
form of points obtained and deducted during a laboratory task. In Study 3, event 
sampling was used to capture and examine the relationship between daily experiences of 
awe and affective responses towards real-life losses. Additionally, in Study 2, the effect 
of induced awe was compared to that of induced happiness, and in Study 3, awe was 
compared to a range of positive emotions including happiness, gratitude, contentment, 
and serenity. In all studies, I posit that participants experiencing awe should feel less 
negative affect towards the loss of their possessions. 
Study 1 
 Study 1 tested whether induced awe would lead to lower negative affective 
reaction towards an imagined loss of personal possessions as compared to a neutral 
state. Studies have shown that the thought of losing something in itself can be 
distressful, even when the person is not experiencing it (Kermer, Driver-Linn, Wilson, 
& Gilbert, 2006), and may be sufficient to cause the person to do something to prevent 
an actual loss (Arkes, Herren, & Isen, 1988).  
Methods 
 Participants. A total of 97 undergraduates from NUS participated for partial 
fulfillment of their course requirement. Five participants were dropped from the 
analysis; one guessed the purpose of the study, and four did not follow the experimental 





. The remaining 92 participants (62 females, 30 males; mean age = 19.90, SD 
= 1.38) were randomly assigned to either the awe (n = 42), or neutral (n = 50) condition. 
 Procedure and materials. Participants were told that the study examined 
everyday thinking and experiences. Upon arrival, they were seated in partitioned 
computer cubicles in which the entire study was administered using self-explanatory on-
screen instructions. Participants were first prompted to think about a material possession 
that they cherish. They were told that the possession did not necessarily have to be 
expensive; it just had to be something that was important to them. They were told to 
describe the possession in adequate detail, such that another person would be able to 
picture it. They then answered some filler questions about the possession.  
Next, all participants proceeded to the emotion induction section of the study. 
Following similar procedures in other emotion studies (Lerner, Li, & Weber, 2013; 
Lerner, Small, & Loewenstein, 2004), participants were asked to watch a one-minute 
video and were then instructed to write about their own experience of the same theme 
expressed in the video. The choice of videos and their duration were informed by 
previous studies on awe (Cappellen & Saroglou, 2012; Rudd et al., 2012). The recall 
procedure was also based on those used in prior emotion studies, in which participants 
were asked to describe their personal experience in detail, and were given prompts to 
facilitate recall (Griskevicius, Shiota, & Neufield, 2010). In the awe condition, 
participants watched a video depicting various picturesque scenes of people exploring 
nature (e.g., mountains, snowy plains, forests). Then, they were asked to describe an 
event in their life when they saw a similar panoramic view for the first time. They were 
given examples such as the Grand Canyon and a view high up in the mountain. 
Question prompts included “What went through your mind?” and “How did it feel like 
to be feeling awe?” In the neutral condition, participants watched a video depicting 
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some people viewing and talking about rocks. They were then asked to describe a 
routine everyday experience (e.g., doing the laundry or brushing teeth), and were given 
the same prompting questions about their routine.  
 Participants were then asked to recall the material possession they described at 
the beginning of the session, and imagined that they had just lost it (Ferraro et al., 
2011). They were told that possession could be misplaced, taken or destroyed. Next, 
they indicated on a scale of 1 (not at all) to 7 (very much) regarding how unhappy, 
regretful, and upset they would feel if they really did lose the possession at that point in 
time. They also indicated on three other scales from 1 (neutral) to 7 (extremely 
bad/extremely negative/extremely sad) if they really lost the item right now. These two 
questions were framed to measure participants’ negative affect from the point they 
started imagining the loss and while they rated on the scales. One item (regretful) was 
dropped to improve consistency. The remaining items were averaged to give negative 
affect which served as the measure of participants’ negative affect towards the imagined 
loss (α = .96).  
 Participants proceeded to complete other measures that included manipulation 
check, awareness check and demographic questions. For manipulation check, they rated 
the extent to which they were feeling awe and the extent to which the video made them 
feel awe on a seven point scale from 1 (not at all) to 7 (extremely). These items taken 
together measured how participants felt throughout the above tasks, and were averaged 
to give reported awe (α =.89). At the end of the study, participants were given the 
opportunity to clarify with the experimenter regarding any concerns they might have 
regarding the study. Participants were later debriefed through emails. 
Results  
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All tests were two-tailed in all studies, including those with predictions, unless stated 
otherwise.  
 Manipulation checks. Participants in the awe condition (M = 4.98, SD = 1.04) 
reported higher levels of awe than those in the neutral condition (M = 2.28, SD = 1.22), 
F(1,90) = 127.58, p < .01, ηp
2 
= .59.  
Negative Affect. Negative affect was highly skewed to the left with skewness of 
-1.55 (SE = .25) and kurtosis of 2.39 (SE = .50). An inverse transformation was applied 
with skewness of 4.97 (SE = .25) and kurtosis of 27.22 (SE = .50). The transformation 
did not reduce abnormality, but it reduced the range of the scores. The transformed 
scores were analyzed but raw scores are reported. A one-way ANOVA revealed that 
negative affect was significantly lower (one-tailed)
2
 in the awe condition (M = 5.57, SD 
= 1.69) as compared to the neutral condition (M = 5.96, SD = 1.06), F(1,90) = 3.45, p = 
.066, ηp
2 
= .037.  
Discussion 
Study 1 produced preliminary support for the current prediction that awe should 
dampen negative affective reaction to possession loss. Specifically, participants induced 
to feel awe reported less negative affect towards an imagined loss of a possession they 
cherished as compared to those in the neutral condition. The effect size was small, 
which is likely due to the fact that the loss was imagined, constrained by participants’ 
ability to imagine, and had no real consequences. Despite these limitations, the findings 
showed preliminary support for the buffering effects of awe against the loss of material 
possessions.  
Study 2 
However, it is unclear whether the participants’ responses in Study 1 reflected 
what they would actually feel if a possession loss did occur or what they thought they 
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would feel as informed by cultural norms or schematic assumptions. Also, reactions to 
imagined versus real situations may differ, making it unclear whether the findings in 
Study 1 apply to actual losses. Study 2 was conducted to provide insights into the 
consequence of a real loss. Possessions include actual physical items owned by the 
individual (Pierce, Kostova, & Dirks, 2003), where effort invested into acquiring the 
possession adds to the sense of ownership (Saqib et al., 2010). However, people have 
also been shown to feel a sense of ownership over virtual goods (Nagy & Koles, 2014) 
and tokens that can be exchanged for material goods (Sen & Johnson, 1997; van de 
Ven, Zeelenberg, & van Dijk, 2005). Hence, to examine the current hypothesis in the 
context of an actual loss, I devised a reaction time task in which participants could gain 
or lose points and exchange them for a cash voucher. To induce real loss, participants 
were made to lose a significant number of points. The task was designed to motivate 
participants to perform well so that they would feel personally invested in the points. 
Study 2 also examined how the effect of awe would fare as compared to another 
positive emotion, happiness. Studies have repeatedly shown the benefits of happiness in 
promoting well-being (Lyubomirsky, King, & Diener, 2005). In particular, happiness 
alleviates distress to loss and is strongly associated with lowered grief and depression in 
bereavement (Lund, Utz, Caserta, & de Vries, 2008). Happiness has been widely 
applied in interventions as an effective means to help people build resilience and 
overcome negative circumstances in which a significant loss has occurred (Cohn, 
Fredrickson, Brown, Mikels, & Conway, 2009). In Study 2, happiness was thus 
induced, in addition to awe and a neutral state. I expected induced happiness to reduce 
reported negative affect (relative to the neutral state) in response to the actual loss of 
points in the reaction time task. The more important question is whether induced awe 
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would result in a comparable level of negative affect with induced happiness, or a 
higher or lower level of negative affect.  
Methods 
 Participants. 121 undergraduates from NUS participated for partial fulfillment 
of their course requirement. 3 participants were dropped from the analysis as they did 
not follow the experimental procedure. The remaining 118 participants (83 females, 35 
males; mean age = 20.97, SD = 1.66) were randomly assigned to either the awe (n = 42), 
neutral (n = 41), or happy (n = 35) condition. 
 Procedure and materials. Participants signed up for the study that investigated 
people’s experiences in everyday life. Upon arrival, participants were seated in 
partitioned cubicles and received all instructions through the computer. An 
experimenter with a stack of cash vouchers sat on one end of the room.  
 First, participants were led to gain a certain number of points. They worked on a 
task in which they could score points to collect a cash voucher. A cross was shown in 
the center of the screen and participants tapped a button whenever a black circle 
appeared in place of the cross. The number of points earned depended on how fast they 
were. Participants were informed that their reaction time would be compared to the 
average score of all participants from the previous semester. They could earn points if 
they were faster than the average, and lose points when they were slower. Participants 
who accumulated 100 points would receive the cash voucher at the end of the study. 
The task proceeded in individual blocks of 10 trials each, in which they could earn a 
maximum of 60 points per block. Participants were led to believe that their scores were 
computed by a special algorithm and saw their overall number of points after each 
block. Participants were predetermined to gain 45 points after the first block as part of 
the experimental procedure. As a bogus feedback to the game developer, participants 
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answered some filler questions regarding the points in order to ensure that they paid 
attention to their score.  
 Next, participants underwent an emotional induction before the second block of 
the reaction time task. As a cover story, participants were given a break to ensure best 
performance for the reaction time task. During this break, participants watched a video 
and wrote about their own experience of the same theme as the video. Participants in the 
awe and neutral conditions received the same materials as Study 1. Participants in the 
happy condition viewed a colorful parade with people celebrating on the streets (Rudd 
et al., 2012). Next, participants described an event in their life when something good 
happened to them, and were given examples like a birthday celebration or receiving a 
present. Question prompts included “What went through your mind?” and “How did it 
feel like to be feeling happy?” 
 Then, participants were led to lose a certain number of points. They proceeded 
to the second block of the reaction time task, and received a cumulative score of 18 
points after both blocks, where the overall change from block 1 to 2 was a reduction of 
27 points. Participants answered the same filler questions about the points to ensure 
they paid attention to their score. 
 Participants completed the same manipulation checks in Study 1. Participants 
indicated their current affect through a variety of seventeen items, averaged to give 
negative affect (α = .85). For three items (reversed-scored), they indicated how they 
currently felt on scales from 1 to 7; very bad to very good, very sad to very happy, very 
negative to very positive. Participants also rated the extent they currently felt the other 
fourteen items: sad, anxious, worried, angry, annoyed, frustrated, guilty, fear; and joy, 
calm, peace, amazed, excited, relax (reversed scored). The higher the score for negative 
affect, the more negative feelings and less positive feelings participants were 
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experiencing. The use of more and different affect items was motivated by two 
considerations. First, the marginally significant results in Study 1 prompted the use of 
more items in a bid to increase the strength of the findings. Second, an initial objective 
was to explore whether the result in Study 1 would replicate using different affect items. 
All items formed a highly internally consistent scale and were analyzed together as a 
single item. After completing other unrelated measures, participants were debriefed of 
the true purposes of the study. 
Results  
 Manipulation checks. The same two items as in Study 1 were averaged to form 
reported awe (α = .82), the main effect of condition was significant, F(2,115) = 
46.31, p < .01, ηp
2 
= .45. Post-hoc comparisons with the Tukey HSD test revealed that 
participants in the awe condition (M = 4.58, SD = .99) experienced higher levels of awe 
than participants in the happy condition (M = 3.91, SD = 1.47, p = .03), and neutral 
condition (M = 2.18, SD = 1.04, p < .01). Participants in the happy condition also 
experienced higher levels of awe than the neutral condition, p < .01. 
 Negative Affect. A one-way ANOVA revealed a significant effect of condition 
on participants’ negative affect towards the loss of possessions, F(2,115) = 5.68, p < 
.01, ηp
2 
= .09. Participants in the awe condition (M = 2.97, SD = .78, p = .02) and happy 
condition (M = 2.88, SD = .75, p < .01) experienced less negative affect than 
participants in the neutral condition (M = 3.41, SD = .71). The negative effect 
experienced towards lost possessions in the awe condition was comparable to the happy 
condition, p = .86. 
Additional Analysis. While participants in the happy condition experienced 
more awe as compared to the neutral condition, it was significantly lesser than the awe 
condition. To address the possibility that happiness may also be associated with a 
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certain degree of awe, which consequentially might have contributed to the alleviating 
effects for the happy condition, an ANOVA was run to compare the happy condition 
with the neutral condition on negative affect, controlling for participants’ reported awe. 
The analysis revealed no significant difference between the happy and neutral 
conditions, F(1,73) = 1.49, p = .23, while participants’ reported awe was a significant 
covariate, F(1,73) = 6.57, p = .01. Hence, the experience of awe appeared to be a main 
contributor for the alleviation of negative effect in the happy condition. 
A possible explanation for the similar alleviating effects of happiness and awe 
could be that the arousal in these emotions distracted participants’ from remaining in 
their negative affect state, as awe and happiness were induced prior to the loss of points. 
If so, participants in the awe and happy conditions should demonstrate higher levels of 
arousal than the neutral condition. Some emotions have been associated with high 
arousal in past literature (Russell, 1980). They include some of the emotions measured 
in this study. Hence, although arousal was not measured, the degree of high arousal 
emotions participants reported could serve as a proxy indicator for arousal. A high 
arousal state (HAS) index was created by averaging across high arousal emotion items: 
excited, anxious, worried, angry, annoyed, frustrated and fear, as a measure of 
participants’ level of arousal (α = .86). Planned contrasts revealed no significant 
differences in arousal state between the awe (M = 2.58, SD = 1.00) and neutral 
conditions (M = 2.52, SD = 1.34), t(115) = .24, p = .81; the happy (M = 2.39, SD = .98) 
and neutral conditions, t(115) = -.49, p = .62; and the awe and happy conditions, t(115) 
= .72, p = .47, thus ruling out arousal as an alternative explanation. 
Discussion 
Study 2 replicated and extended the results of Study 1 by showing that awe 
reduced negative affect experienced in an actual loss situation. In addition, the 
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alleviation of negative affect in the happy condition versus the neutral condition was 
eliminated when participants’ report awe was controlled for. However, despite 
participants reporting more awe in the awe condition than happy condition, their effects 
on negative affect was comparable. Though the reason is unclear, the findings 
demonstrate that awe is at least as effective as happiness in alleviating the negative 
affect associated with the loss. The implication that awe may be an alternative over 
happiness in coping with material loss will be discussed later.  
Study 3 
Although participants were subjected to an actual loss in Study 2, the use of 
points as a form of material possessions may arguably be quite unrealistic. The points 
could be of limited value and meaning to the participant, even though participants were 
instructed to work hard on the reaction time task and were told that the points could be 
exchanged for a cash voucher. Hence, in Study 3, real-life loss was examined, in order 
to demonstrate whether the current hypothesis can be supported with data that is high in 
ecological validity.  
Specifically, Study 3 was conducted using event sampling to examine reactions 
towards actual loss in real-life. Participants completed questionnaires online at random 
intervals throughout a week, in the midst of their daily routines outside the laboratory 
(Reis & Gable, 2000). The online measures asked, among other things, whether they 
had lost something of value, how troubled they felt about the losing that possession 
(troubledness), and their current level of awe. Troubledness now served as the measure 
of negative affect towards loss. Hence, the relationship between actual awe and actual 
troubled feelings experienced over losing a real-life possession was examined.   
Study 3 extended the comparison to other positive emotions: contentment, 
gratitude and serenity. Gratitude is strongly related to well-being (Wood, Joseph, & 
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Maltby, 2009). It helps foster social support, buffers against stress and depression 
(Wood, Maltby, Gillett, Linley, & Joseph, 2008), and clinical interventions have been 
designed specifically for inducing gratitude (Bono & McCullough, 2006; Wood, Froh, 
& Geraghty, 2010). Contentment has been linked to eudaimonic well-being (Keyes, 
Shmotkin, & Ryff, 2002; Ryff & Singer, 2008). It enables people to feel satisfied with 
their current situations in life. Serenity is associated with inner peace and tranquility 
(Floody, 2014), and has been incorporated in various mediational and therapeutic 
practices to ease anxiety (Thygeson, Hooke, Clapsaddle, Robbins, & Moquist, 2010; 
Wolfradt, Oemler, Braun, & Klement, 2014). Given the psychological benefits these 
emotions provide, it seems plausible that gratitude, contentment, and serenity, like 
happiness, might also alleviate negative loss reactions, which would suggest that the 
role of awe in reducing such reactions is not unique. Hence, this study also examined 
whether happiness, gratitude, contentment, and serenity predicts lower levels of loss 
distress, and whether awe remained predictive of lower loss-related negative affect 
when controlling for these emotions.  
Methods 
Participants. 133 undergraduates from NUS signed up for course credits. 
Participants were told that they would be completing online measures several times 
within a week’s period and that course credits would only be given if they complete the 
measures at least twice. 114 participants fulfilled this criterion and hence formed the 
current sample. Amongst those who completed a demographics survey sent out after the 
last measure, there were 88 females and 19 males (mean age = 19.80, SD = 1.40). 
Procedure and materials. Participants completed online measures six times (i.e., 
observations), with only 1 observation per day, within the span of one week. The 
observations were made between 10am and 8 pm (to coincide with the participants’ 
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waking hours), and the timings were determined by an online randomizer that selected 
hourly timings within a specified range. All observations were spaced at least 12 hours 
apart. In each observation, participants received a text message on their cell-phone via 
an automatic messaging service at the specified timing. Participants were instructed to 
complete the measures on the online platform surveygizmo within 3 hours. The 3hr 
period was to give adequate time for the participants who had to rate the measures in the 
midst of their daily routines, which included lectures and social activities. Participants 
selected their answers through touchscreen for each question, and clicked a button to 
submit all their responses at the end of the survey. Participants were told they could 
complete survey at any location of their own choosing. All participants owned a 
smartphone and could complete the survey within 3hrs. Their phone number was 
obtained during sign-up.  
Participants completed the same measures in all six observations.  Upon logging 
into surveygizmo, they were instructed to answer the questions with respect to their 
current feelings, thoughts, and circumstances. The current study was part of a larger 
study that examined appraisals and emotions. Of relevance to the present study were 
items that asked participants to rate the extent to which they were feeling awe, happy, 
content, grateful, and serene currently (on a scale from 1 [not at all] to 7 [extremely]). 
They were also asked whether they had lost a possession within the past 12 hours on a 
yes/no option. Setting the observations at least 12 hours apart ensured that no loss 
experience was double-counted. Participants who indicated that they had lost a 
possession in the past 12 hours were then prompted to indicate how troubled they 
currently felt about that possession on a scale from 1 (not at all) to 7 (extremely). If no 
loss was indicated, participants were prompted to rate the next item. As participants 
were encouraged to complete the measures while going about their daily lives, single-
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item measures instead of lengthy ones were used, which is a common procedure in 
event-sampling studies (Vansteelandt, Mechelen, & Nezlek, 2005; Zelenski & Larsen, 
2000).  
After the sixth observation, participants completed a demographic questionnaire 
and were debriefed through email. Participants were given opportunities to meet up with 
the experimenter should they have additional queries. 
Results  
 Descriptive statistics. Although not a main focus of this research, it may be of 
interest to examine descriptively the prevalence of actual awe and loss experiences. For 
each emotion, participants’ ratings were averaged across the number of observations to 
from a single score per participant. A repeated measures ANOVA indicated significant 
differences between the emotional experiences, F(4, 452) = 68.62, p < .001, ηp
2 
= .38. 
Pairwise comparisons using the Bonferroni correction revealed that participants 
experienced low levels of awe (M = 2.40, SD = 1.04), lower than happiness (M = 3.51, 
SD = 1.09, p < .001), contentment (M = 3.79, SD = 1.09, p < .001), gratitude (M = 3.50, 
SD = 1.14, p < .001) and serenity (M = 3.43, SD = 1.08, p < .001). The low levels of 
awe experiences could be due to the fact that elicitors of awe (e.g., pictures of the 
universe) are less common than elicitors of the other positive emotions (e.g., good 
grades for happiness and contentment, helped received for gratitude, a relaxing corner 
for serenity). 
A total of 569 data-points were recorded (114 participants, 2 to 6 completed 
observations per participants), of which only 26 cases of lost possessions from 21 
participants were reported. Of these 26 cases, 3 cases were reported by the same 
participant, 2 cases were reported by 3 participants, and one case was reported by the 
remaining participants. The low frequency of loss experiences is not surprising, 
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showing that people generally do not lose their possessions in daily lives. However, this 
creates problems for statistical analysis which is discussed next.  
 Main analyses. As noted, the number of cases of lost possessions was expected 
to be small, but the extremely low frequency of loss cases presented statistical 
challenges. Two approaches were employed in order to address concerns associated 
with the low frequency of lost possessions. Both analyses examined the extent to which 
awe and other emotions (happiness, gratitude, contentment, and serenity) were related to 
troubledness in cases in which a possession was reported to be lost. 
 The first examined the correlations between troubledness, awe, and the other 
positive emotions, only on the 26 cases of possession loss. As the troubledness scores 
within these 26 cases were skewed (skewness = -.08, SE = .46; kurtosis = -1.06, SE = 
.89), non-parametric Spearman’s Rho correlational analysis was conducted. Five 
analyses were conducted, one for each emotion. As shown in Table 1, only awe and 
happiness were negatively associated with troubledness. The effect sizes of these 
relationships were moderate (Cohen, 1988). 
 However, there are several limitations in the preceding analyses. First, the small 
sample necessarily limits reliability of the results. Second, the 26 cases included data 
from four participants who reported multiple cases of loss possessions. The analysis did 
not control for non-independence in the data. Finally, the independent predictive power 
of awe against happiness, gratitude, contentment, and serenity was not tested. This 
could have been tested by entering all five emotions simultaneously as predictors, which 
was not feasible given the small sample of 26 loss cases.  
 To address these concerns, a second analysis was conducted using Hierarchical 
Linear Modeling (HLM; Bryk & Raudenbush, 1992). The objective was to examine 
within-participant relationships between troubleness, awe, and other positive emotions 
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as a function of possession loss. This analysis allowed the use of all 569 data-points, 
controlled for non-independence, and enabled the independent predictive power of all 
five emotions to be tested. Also, HLM controls for the effects of missing data. The 
model comprised regressing troubledness onto the five emotions (mean-centered), loss 
(loss and no-loss were coded as 1 and 0, respectively), and all five cross-product 
interaction terms. The analysis was guided by several considerations. First, troubledness 
was assigned the value of 1 for cases in which no loss was reported. This allowed all 
data-points to be analyzed, providing the analysis with high statistical power. The 
results are therefore predicated on the assumption that reported lack of troubled feelings 
when a possession was lost is conceptually similar to no ratings of troubledness when 
no possession was lost. Second, because of the skewed distribution of troubledness, 
Poisson regression was employed (McCullagh & Nelder, 1989). Poisson regression is 
designed for analyzing events that are expected to occur rarely and hence have 
distributions that are strongly skewed to the right, such as homicide rates (Sampson, 
Raudenbush, & Earls, 1997; frequency of occurrence = .03%), spinal cord injuries 
(O'Connor & Murray, 2006; frequency of occurrence = .001%), and automobile 
collisions (Carcaillon & Salmi, 2005; frequency of occurrence = between 1% to 8%). 
The analysis was conducted using the Poisson function for constant exposure in HLM. 
Third, preliminary analyses with random effects specified revealed that singularity 
problems that were likely due to correlations between the predictors. The output 
recommended removing one or more of the random effects before the analysis could be 
run. As there was no non-arbitrary basis for deciding which random effect to drop, I ran 
the analyses dropping all random effects. Hence, the results must be interpreted as fixed 
model effects. An advantage of fixed model analysis is higher statistical power, but it 
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provides no indication regarding the extent to which the findings could vary beyond the 
current sample.  
 The results are reported in Table 2. A few findings should be noted. First, not 
surprisingly, possession loss positively predicted participants’ ratings of troubledness. 
Second, awe on its own did not predict troubledness, which is consistent with the 
current hypothesis which states that awe should predict lower negative effect only when 
a possession has been lost. Interestingly, serenity predicted troubledness; the reason for 
this unexpected finding is not clear. Third, most importantly, the interaction term 
between awe and lost significantly predicted troubledness, independently of any 
interaction effect involving the other emotions, and the direction of the interaction effect 
was consistent with prediction. Finally, none of the other emotions interacted with 
possession loss to predict troubledness with the exception of gratitude.  
 Further analyses were conducted to understand the nature of the significant 
interaction effect between awe and possession loss on troubledness. The relationship 
between possession loss and troubledness at varying levels of awe was estimated. The 
positive relationship was stronger at low levels of awe (1SD below the mean), b = 1.46, 
SE = .08, p < .001, than at high levels (1SD above the mean), b = 1.12, SE = .11, p < 
.001, meaning that participants experiencing less awe tend to feel more troubledness 
alongside with the loss of possessions as compared to those experiencing more awe. 
This supports the hypothesis that awe attenuates the negative affective response to a loss 
of possession.  
 The unexpected interaction effect between gratitude and possession loss was 
also examined. The same simple effect analysis indicated that the positive relationship 
between possession loss and troubledness was weaker at low levels of gratitude (1SD 
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below the mean), b = 1.44, SE = .11, p < .001, than at higher levels (1SD above the 
mean), b = 1.14, SE = .08, p < .001. 
Discussion 
 The current findings indicate that the relationship between troubled feelings and 
the loss of possessions varies with participants’ levels of awe. When participants 
experienced high levels of awe in their daily life, they felt less troubledness when their 
possession was lost. Conversely, when they experienced low levels of awe, they felt 
more troubledness towards the possession loss. The findings are consistent with the 
prediction that awe alleviates the negative affect from possession loss. In addition, this 
finding is the first of its kind to shed light on real instances of awe and possession loss 
in participants’ daily life.  
Despite the low occurrence of awe and loss experiences, given the nature of the 
current variables, the event-sampling allowed the investigation of a variety of positive 
emotions felt in participants’ daily life and also captured instances when participants’ 
lost their possessions. Though the loss experience for each participant may vary in 
salience due to the timespan of 12 hours to report the loss, the number of possession 
loss would be even less if a narrower range of time was used. In addition, employing 
24-hours recordings where participants are told to instantly record any loss, or through 
frequently timed beepers, may in fact make them more vigilant in taking care of their 
possessions throughout the day. Hence, the current design avoids these concerns and 
was suitable for examining positive emotions and possession loss as they naturally 
occur, providing high ecological validity compared to the imaginary and induced 
possession loss in Studies 1 and 2. 
Unlike Study 2, participants’ daily experiences of happiness did not predict their 
troubled feelings towards possession loss, while the effect of awe was consistent across 
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both studies. The variation in the emotional experience and measure of loss between 
studies might have contributed to the different results for happiness. Though the exact 
reason is unclear, the current result extends study 2 by delineating the unique effect of 
awe apart from happiness. The findings also highlight that the effect of awe is more 
reliable and robust than happiness. 
The effect of awe also contrasted with gratitude, in which participants reported 
more troubled feelings towards possession loss at higher levels of gratitude. Though 
gratitude has been highly associated with reducing other forms of distress, it seems that 
the effect is reversed in situations of possession loss. In addition, participants’ levels of 
contentment and serenity were not predictive of troubledness during the loss of 
possessions. The contrasting results indicate that not all positive emotions are beneficial 
in the same context, and only awe enabled participants to feel better despite their loss. 
Hence, the attenuation of troubled feelings was unique to awe, demonstrating the 
differential effects between awe and other positive emotions on possession loss. 
General Discussion 
 The current research investigated the effect of awe on an individual’s affective 
reaction towards the loss of possession. Given that awe has been associated with the 
sense of vastness, spirituality and the smallness of the self, it was predicted that 
experiences of awe would alleviate the negative affect towards possession loss. 
Consistently, induced awe caused individuals to indicate less negative affect towards 
the imagined loss of their possession (Study 1), after actual loss of possessions in the 
form of points during a game (Study 2), and less troubled feelings towards lost 
possessions in real life (Study 3). The present research is the first to provide evidence 
linking awe to material loss, and provides a starting point on the possible therapeutic 
benefits of awe. It supports past literature in which positive emotions enable individuals 
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to be more effective at coping with negative events (Tugade & Fredrickson, 2004), and 
extended it by focusing on the specific emotion of awe. In addition, awe uniquely 
attenuated troubled feelings towards possession loss, as compared to other positive 
emotions in Study 3. This finding adds to research in the differentiation of positive 
emotions (Ellsworth & Smith, 1988; Roseman, Spindel, & Jose, 1990; Tong, 2015) and 
its effects (Faseur & Geuens, 2006), providing additional evidence to distinguish awe as 
a distinct emotion.  
 The effect of awe was consistent across all studies, unlike happiness which 
predicted negative affect in Study 2 but not troubled feelings in Study 3. It is plausible 
that happiness has a different influence depending on the measure used, but it serves to 
highlight that awe was effective across both situations. Research has revolved around 
the benefits of happiness for well-being (Lyubomirsky et al., 2005), with clinical 
interventions  (Seligman, Steen, Park, & Peterson, 2005) promoting the pursuit and 
usage of happiness. Conversely, there are instances when happiness leads to negative 
outcomes depending on the context (Gruber, Mauss, & Tamir, 2011). Seeking happiness 
can be difficult for those resistant to happiness (Joorman & Vanderlind, 2014; Silvia, 
Allan, Beauchamp, Maschauer, & Workman, 2006), and may even be a source of 
depression (Ford, Shallcross, Mauss, Floerke, & Gruber, 2014; Gilbert, McEwan, 
Catarino, Baiao, & Palmeira, 2014). For instances when happiness may not be the most 
effective, seeking awe experiences may be a viable alternative, to buffer against 
situations of loss.  
 Relatedly, the induction of awe in Studies 1 and 2 occurred before the loss of 
their possessions. This presents difficulty in predicting whether suffering individuals 
would be able to engage in an awe experience amidst their negativity, and use awe as a 
means to relieve their distress. However, given the nature of the current studies, it was 
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not feasible to induce positive emotions after the loss as participants’ might then be 
subjected to a negativity bias that would prevent them from engaging in the emotion 
manipulation tasks (e.g., biased recall in favor of certain memories).  
 Critics may describe the current findings of awe and reduced negative affect as 
an increase in positivity leading to a concurrent decrease in negativity. However, the 
relationship is unlikely to be as simple. Past studies have suggested that positive and 
negative affect may not be polar opposites on the same scale, and can work 
independently (Briesemeister, Kuchinke, & Jacobs, 2012; Cacioppo & Berntson, 1994). 
Furthermore, in Study 3, the relationship between troubledness and possession loss 
varied across positive emotions. While there was a weak relationship between 
troubledness and possession loss at high levels of awe, the effect of the other positive 
emotions examined did not have the same effect. Gratitude, for example, had an 
association in the converse direction even though it is a well-established positive 
emotion. The other positive emotions, happiness, contentment and serenity, which are 
highly pleasant (Tong, 2015), did not have an effect, thus ruling out positivity as the 
main explanation for the current finding. 
The current findings also highlight a need for clearer conceptualizations of awe. 
First, more research is needed to validate the main appraisals of awe. In Study 2, 
participants induced with happiness also experienced more awe than those in the neutral 
condition. In Study 3, participants simultaneously experienced several positive emotions 
in their daily life. Understanding the specific elicitors of awe can enable an 
understanding of the conditions under which only awe specifically is likely to occur.  
Second, the process whereby awe has an effect requires further study. With 
reference to past studies (Piff et al., 2015; Saroglou et al., 2008), the effect of awe has 
been associated with the smallness of the self in comparison to the greater reality. It 
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enables people to look to a higher power, care for others, and from this research, be less 
affected by personal loss of possessions. The current findings enhance our 
understanding of awe as an emotion that is not only constrained to self-perception, but 
also influences a wider category of self related concepts such as personal possessions. 
As the value of a possession is dependent on the extent it is associated with one’s self-
identity (Ferraro et al., 2011), when people experiencing awe perceive themselves as 
small, their possessions should seem insignificant as well. The current study provides a 
good start in demonstrating how awe can be predictive of people affective reactions to 
losses incurred to the self and suggests participants’ self-perception as a possible 
mediator for exploration in future studies.  
The current research also indirectly highlighted various aspects of the loss of 
possession; the personal value of the possession (Study 1), the monetary value of the 
possession (Study 2) and the reality of loss (Study 3). Future research examining the 
moderating effects of importance and cost of the lost possession on the relationship 
between awe and negative affect towards the loss will provide a good extension of the 
current results.  
Third, methods to increase the frequency and intensity of awe experiences, given 
its applicability in alleviating reactions to material loss, may be of value for future 
research. Rather than relying on people’s dispositional tendencies to experience awe, it 
may be possible to inculcate an attitude to actively seek awe when needed, much like 
the interventions in mindfulness and gratitude literature (Bono, Emmons, & 
McCullough, 2004). Awe may be an uncommon experience in daily life, but there is 
value in that awe may be elicited through videos and memories. As observed in Studies 
1 and 2, viewing videos of natural landscapes and describing awe inspiring memories 
enabled participants to feel less negative affect towards the loss of their possessions 
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despite being in a laboratory setting. In their daily lives, people may easily seek awe 
through immersive videos and documentaries (e.g., movie theatre, high definition 
television screens), or have images of their scenic trips on hand to remind them of those 
experiences. In addition, though the current methodology used natural landscapes to 
induce awe, there may be interesting differences with awe elicited by God (Krause & 
Hayward, 2015), people of power, celebrities and aesthetic experiences (Keltner & 
Haidt, 2003). If awe elicited these alternatives produce similar results as the current 
studies, it may provide insight towards why religion, celebrity worship and artistic 
performances are sought after as a relief from daily concerns. 
Lastly, as awe has been shown to influence a wider self-related domain (i.e., 
personal possession) apart from self-perception (i.e., a small self) in the current 
research, other variations of self-related loss can be explored in future studies, such as 
losing one’s status (Pettit, Yong, & Spataro, 2010) and moving out of a one’s home 
(Kleine & Baker, 2004; Lewicka, 2008). Awe may have more impact on higher 
intensities of personal loss; such as the death of a loved one, broken relationships or loss 
of self-confidence, as they require a greater dependency on a higher power and 
acceptance of the situation (Prigerson & Maciejewski, 2008; Walsh, King, Jones, 
Tookman, & Blizard, 2002). It is also interesting to examine if experiences of awe can 
influence affective reactions to other types of negative events related to the self, such as 
failure, punishment and injustice, and not merely limited to experiences of loss. In 
addition, the present research interest stems from using awe to help individuals 
overcome loss, but there may be value in examining the effects of awe on gain; awe 
may not have any effect, or may reduce positive reactions to reward. If the results are 
similar to the present findings, the effect of awe may have many extended applications 
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in helping individuals overcome various situations of loss and failure in life, developing 
resilience, across both clinical and everyday settings. 
Conclusion 
 Awe reduces people’s negative affect towards the loss of their possessions. The 
findings were consistent across different types of possessions and in both experimental 
and naturalistic settings. The evidence also indicates that awe has a unique effect in 
alleviating negative affect as compared to other positive emotions. Future studies can 
uncover the mediating effects of this relationship, and work towards applications in 
clinical practice. 
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For example, one participant closed her eyes while the emotion induction video 
was playing. 
 2
 As a priori prediction was made, a one-tailed test would be appropriate and 
would reveal the effect of condition to be fully significant at p = .033. Also, results 
based on the untransformed score were similar but weaker, F(1,90) = 1.81, p = .09, ηp
2 
= 
.02 (one-tailed).    
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Table 1: Zero-order correlations between positive emotions, troubledness and 
possession importance, analyzed by cases using Spearman’s Rho 
 
M SD Troubledness 
Awe 2.00 1.52 -.447* 
Happiness 3.19 1.95 -.419* 
Contentment 3.65 2.11 -.328 
Gratitude 2.81 1.72 -.073 
Serenity 3.46 1.77 -.247 
*p < .05  
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Table 2: Hierarchical Linear Model examining relationship between troubledness, awe 
and other positive emotions as a function of possession loss. 
Fixed Effect b SE 
Awe .0055 .0072 
Happy -.0014 .0050 
Grateful -.0033 .0108 
Content -.0041 .0046 
Serene .0153 .0076* 
Loss 1.292 .1120** 
AweLoss -.1692 .0831* 
HappyLoss -.0529 .0527 
GratefulLoss .1486 .0552** 
ContentLoss -.0023 .0568 
SereneLoss -.1068 .0661 
*p < .05, **p < .01 
 
